CFA0 0093US 



(11) Japanese Patent Laid-open No. 4-172547 

(43) Laid-Open Date: June 19, 1992 

(21) Application No. 2-301533 

(22) Application Date: November 7, 1990 

(71) Applicant: CASIO COMPUTER CO., LTD. 

(72) Inventor: Yoshifumi YAMAO et al . 

(74) Agent: Patent Attorney, Jiro SUGIMURA et al . 

SPECIFICATION 

1. Title of the Invention: DATA STORAGE APPARATUS WITH 

DATA PROTECTING FUNCTION 

2 . Claims 

(1) A data storage apparatus with a data protecting 
function comprising: 

a power battery that supplies power to a circuit unit; 

a power switch that is used for instructing ON/OFF 
operation of power supply to the circuit unit from the power 
battery; 

input means that inputs data; 

random-access volatile storage means that stores the 
data input by the input means; 

nonvolatile storage means that stores data transferred 
from the volatile storage means and can be electrically 
rewritten; and 
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control means that transfers and stores, to the 
volatile storage means, predetermined data stored in the 
nonvolatile storage means upon operating the power switch 
and starting the power supply from the power battery, and 
transfers and stores, to the nonvolatile storage, the data 
in the volatile storage means upon operating the power 
switch and stopping the power supply from the power battery. 

(2) The data storage apparatus with the data 
protecting function according to Claim (1) , wherein an 
open/close detecting switch of a battery cover accommodating 
unit is used, in place of the power switch. 

{3) The data storage apparatus with the data 
protecting function according to Claim (1) or (2), wherein 
the input means is a radio receiver that receives electrical 
waves sent. 

3 . Detailed Description of the Invention 
[Technical Field of the Invention] 
The present invention relates to a data storage 

apparatus with a data protecting function. 
[Conventional Art and Problems] 

A conventional data storage apparatus with a data 
protecting function includes a data storage apparatus with a 
battery dedicated for holding the storage or a data storage 
apparatus with a condenser having a large capacity. 

However, the above-mentioned apparatuses can lose 
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important storage data when a power battery is exchanged 
without finding that the life of the battery dedicated for 
holding the storage is dead and the storage is not held. 
Further, the backup condenser only can hold the storage 
within the limited time and there is no sufficient time to 
exchange the battery. 

[Object of the Present Invention] 

The present invention is devised in consideration of 
the above circumstances and it is an object of the present 
invention to provide a data storage apparatus with a data 
protecting function that can completely hold the storage 
upon exchanging the battery. 

[Summary of the Present Invention] 

In order to accomplish the above-mentioned object, upon 
exchanging a battery, data for holding the storage thereof 
among from data stored in volatile storage means is 
transferred and stored to nonvolatile storage means that can 
electrically rewrite data. 

[Embodiment] 

Hereinbelow, a description is given of an embodiment of 
the present invention with reference to the drawings. 
According to the embodiment, the present invention is 
applied to a data storage apparatus of a paging receiver 
with a message data receiving function. 

Fig. 1 is a diagram showing the circuit structure of a 
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paging receiver. That is, circuit units are connected to a 
one-chip micro computer 1 as a center including a decoder, 
comprising a CPU la; a decoder lb; and a RAM lc . A radio 
unit 3 is a circuit that demodulates an FM signal received 
by an antenna 2, and a waveform shaping unit 4 is a circuit 
unit that shapes a waveform of a signal wave demodulated and 
sent from the radio unit 3 . 

An E 2 PROM 5 is connected to the one- chip micro computer 
1 including the decoder via connectors 5a, 5b, and 5c, and 
is connected to a DC/DC converter 6 via a connector 5d. 
Further, the E 2 PROM 5 has a self -address data storage area 
(for writing the address data to the area with a ROM writer 
of a paging service company) that stores address data 
assigned to the paging receiver and an evacuation data 
storage area that stores predetermined data in the RAM lc . 
Furthermore, the E z PROM 5 is a circuit unit that sends the 
address data to the decoder lb synchronously with a clock 
signal from the decoder lb and receives and sends the 
predetermined data to/ from the CPU la synchronously with a 
clock signal from the CPU la. 

The DC/DC converter 6 is a circuit unit that switches a 
voltage from a power battery E to a voltage corresponding to 
a signal from the CPU la and sends the switched voltage to 
the E 2 PROM 5. That is, the DC/DC converter 6 is a circuit 
that receives a signal X sent from the CPU la upon reading 
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reception data stored in the E 2 PROM 5, sets the voltage from 
the power battery E to 1.5V, applies the set voltage to the 
E 2 PROM 5, receives a signal Y sent from the CPU la upon 
writing the reception data to E 2 PROM 5, setting the voltage 
from the power battery E to 5V, and applies the set voltage 
to the E 2 PROM 5. 

The decoder lb is a circuit that receives the signal 
from the CPU la, sends the clock signal to the E 2 PROM 5, 
captures the address data stored in the E 2 PROM 5, thereafter 
intermittently supplies the power to the radio unit 3 and 
the waveform shaping unit 4 every sending timing thereto, 
decodes the reception signal sent from the waveform shaping 
unit 4 on the basis of the captured address data, and sends 
the signal to the CPU la when the decoded signal is sent to 
the decoder lb. 

The CPU la is a circuit unit that sends signals to the 
circuit units in accordance with the open/close state of 
switches and controls the sent signals. 

The RAM lc is a circuit unit that stores the reception 
data sent from the CPU la. Incidentally, if the sent 
reception data requires the protection for storage, the RAM 
lc has an area for setting a protect flag indicating the 
fact. 

A battery cover open/close detecting switch SW X enters 
an ON mode upon opening a cover of an accommodating unit of 
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the power battery E, and further enters an OFF mode upon 
closing the cover. A reset switch SW 2 is operated upon 
stopping ring of a speaker 8 or stopping the display of the 
reception data on an LCD 9. A display switch SW 3 is 
operated upon sequentially displaying the reception data 
stored in the RAM lc on the LCD 9 . The protect switch SW 4 
is operated to set, to a flag area in a storage unit of the 
RAM lc, the reception data which requires the protection for 
storage, a protect flag indicating the fact. A slide switch 
SW 5 comprises contacts Pi and P 2 connected to the CPU la and 
a contact P 3 connected to the ground, and selectively 
connects the contacts Pi to P 3 depending on the slide 
position. Incidentally, a ring position for connecting the 
contacts Pi and P 2 of the slide switch SW 5 to the contact P 3 
is selected upon setting a ring mode for generating 
reception sound in reception. A silent position for 
connecting only the contact P 2 to the contact P 3 is selected 
in a silent mode for preventing the reception sound even if 
the reception exists. An off-position for preventing the 
connection of both the contacts Pi and P 2 to the contact P 3 
is selected upon stopping the power supply to the circuit 
units from the power battery E, which will be described 
later. 

A speaker driver 7 is a circuit unit that receives a 
signal from the CPU la and generates reception sound by 
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driving the speaker 8. The LCD 9 is a circuit unit that 
receives a signal from the CPU la and displays the reception 
data and the like. 

Further, the power battery E supplies power to the 
circuit units. 

Next, a description will be given of the operation with 
the above structure according to the embodiment. 

For example, it is assumed that the RAM lc stores a 
large amount of the reception data, some of the data is to 
be protected for storage, and the protect flag is set to the 
data. Herein, when the slid switch SW 5 for exchanging the 
power battery E is slid to the off-position or when the 
cover of the accommodating unit of the power battery E is 
opened (similarly, upon opening the cover after the slid 
switch SW 5 is slid to the off-position) , the CPU la detects 
that the power battery E is exchanged and executes the 
following reception-data evacuation processing when the 
signal level supplied via the contacts Pi and P 2 is not at 
the earth level or when the switch SWi for detecting the 
open/close of the battery cover is ON and the signal level 
via the switch SWi is at the earth level. That is, a signal 
Y is first sent to the DC/DC converter 6, thereby setting 
the power voltage to be supplied to the E 2 PROM 5 to 5V 
necessary for writing. Subsequently, the clock signal is 
sent to the E 2 PROM 5 and determines the head address of the 
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evacuation area. Thereafter, a write instruction signal is 
sent to the E 2 PROM 5 so as to set the E 2 PROM 5 to be written. 
After that, the reception data stored in the RAM lc, to 
which the protect flag is set, is read, the reception data 
and the clock signal are transferred to the E 2 PROM 5 
synchronously with the signal, and the transferred signals 
are sequentially stored to the evacuation area. 

As mentioned above, the reception data for preventing 
the storage is written to the evacuation area of the E 2 PROM 
5. After that, even if stopping the power supply to the 
circuit units from which the power battery E is removed, the 
storage of the E 2 PROM 5 is not erased. Thus, the storage 
can substantially be held. 

Further, after ending the exchange of the power battery 
E as mentioned above, if the cover of the accommodating unit 
of the power battery E is closed and the switch SWi for 
detecting the open/close of the battery cover is set to OFF, 
or if the slid switch SW 5 is set to the ring position or 
silent position, the level of the signal sent via the switch 
SWi for detecting the open/close of the battery cover is not 
at the earth level or the level of the signal sent via at 
least one of the contacts Pi and P 2 is set to the earth level. 
Thus, the CPU la detects the end of the battery exchange and 
executes the following processing. That is, the signal X is 
first sent to the DC/DC converter 6, the power voltage 
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supplied to the E 2 PROM 5 is set to 1.5V for reading, the CPU 
la supplies a start signal to the decoder lb and allows the 
address data from the E 2 PROM 5 to be subjected to the 
reading and storage processing. Further, the processing 
advances to that for establishment synchronous with the 
reception electrical waves . 

Upon ending the storage processing on the decoder lb, 
the CPU la sends the clock signal to the E 2 PROM 5 and 
serially reads the reception data that is evacuated to the 
evacuation register, thereby transferring and storing the 
data to the RAM lc . 

Next, a description will be given of another embodiment 
of the present invention. Fig. 2 is a diagram showing the 
circuit structure according to the second embodiment. 
Although the structure is almost the same as that according 
to the first embodiment (the same reference numerals in Fig. 
2 as those Fig. 1 denote the same functions) , the following 
points are different. The E 2 PROM 5 stores the address data 
thereof and the reception data necessary for protection of 
the storage according to the first embodiment. However, 
according to the second embodiment, a ROM (ID-ROM 10a) for 
storing the address data thereof and a ROM (E 2 PROM 5) for 
evacuating the reception data necessary for protection of 
the storage are independently structured. Further, a mode 
change switch SW m that is not provided according to the 
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first embodiment is provided, thereby selecting a phone 
number mode upon displaying phone number data on the LCD 9 
and a phone number write mode upon writing the phone number 
data in addition to the normal mode upon displaying the 
reception data on the LCD 9 . 

With the above-mentioned structure according to the 
second embodiment, since the E 2 PROM 106 does not need to 
store the address data thereof, the input/output from/to the 
E 2 PROM 106 is performed not serially but in parallel in 
increments of 4 bits or the like. Further, the writing and 
reading areas can be determined by an address . 

The present invention is not limited to the first and 
second embodiments and can be modified within departing from 
the present invention. For example, according to the first 
and second embodiments, the protection of the storage is 
necessary and only the reception data having the set protect 
flag in the reception is evacuated to the E 2 PROM. Obviously, 
the capacity of the evacuation area of the E 2 PROM is 
identical to the capacity of a reception-message storage 
area of a RAM so as to evacuate all the reception data. 
[Advantages] 

As mentioned above, the present invention relates to a 
data storage apparatus with a data protecting function in 
which data stored in volatile storing means, to be protected 
for storage, is transferred and stored to nonvolatile 
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storing means that can electrically rewrite the data. Thus, 
it is possible to provide a data storage apparatus with a 
data protecting function that can completely protect the 
storage in the exchange of battery. 
4. Brief Description of Drawings 

Fig. 1 is a diagram showing the circuit structure 
according to one embodiment of the present invention. Fig. 
2 is a diagram showing the circuit structure according to 
another embodiment of the present invention. 

1 : One-chip micro computer having decoder 

2 : antenna 

3 : radio unit 

4: waveform shaping unit 

5, 10b: E 2 PROM 

6: DC /DC converter 

7 : speaker driver 

8 : speaker 

9: LCD 

10a: ID-ROM 

la: CPU 

lb: decoder 

lc: RAM 

SWi: switch detecting open/close of battery cover 
SW 2 : reset switch 
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SW 3 : display switch 
SW 4 : protect switch 
SW 5 : slide switch 
SW m : mode change switch 
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DRAWINGS 
FIG. 1 

la: CPU lb: DECODER 

3: RADIO UNIT 4: WAVEFORM SHAPING UNIT 
6: DC /DC CONVERTER 7: SPEAKER DRIVER 

FIG. 2 

lb : DECODER UNIT 3 : RADIO UNIT 4 : WAVEFORM SHAPING UNIT 
6: DC /DC CONVERTER 7: SPEAKER DRIVER 
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